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Unmanned Military Vehicles: Illuminating the Future of CBRN
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The advent of unmanned military vehicles has developed into an
explosion on the battlefield and, with it, has come an opportunity to radically
change chemical, biological, radiological, and nuclear (CBRN) recon-
naissance.
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There is an established presence of unmanned aerial systems (UASs) on
the battlefield, with the primary models of unmanned aerial vehicles (UAVS)
being fixed-wing variants that provide intelligence, surveillance, and
reconnaissance capabilities to commanders.
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With decreases in UAV price and increases in their capabilities, there is a
CBRN mission set suited for them.
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As the Army continues to test its Robotic Combat Vehicle—Medium2,
unmanned ground vehicles (UGVs) will add additional capabilities to our
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1.Staff Sergeant Ambrocio is an operations noncommissioned officer with the 84th Chemical
Battalion, Fort Leonard Wood, Missouri. He holds a bachelor’s degree in computer networking
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2.Angelique N. Smythe, “DEVCOM Engineers Test RCV-M at Fort Dix, 4 August 2021,” U.S.
Army, <https://www.army.mil/article/249105/devcom_engineers test rcv mat fort_ dix>, accessed
on 11 April 2022.
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formations. These emerging technologies will safeguard the lives of our
Soldiers on the battlefield.
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Fixed-Wing UAVs EEEARTEHE

Fixed-wing UAVs, commonly known as “drones,” have been present on
the battlefield since 2001,3 with the U.S. Air Force fielding most of the units.
These drones are operated remotely—sometimes from around the globe.
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The Army has used smaller fixed-wing drones, which are able to carry a
simple payload and provide limited reconnaissance and surveillance; they are

now being fielded by company size and smaller units. The training required to
operate the smaller drones consists of only short, 10- to 30-day courses.4
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When exploring possible CBRN capabilities of small, fixed-wing drones,
the payload is key. Fixed-wing vehicles offer stable platforms on which to add
CBRN detection equipment.
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Through the payload capabilities and short training time, fixed-wing
platforms offer a proposition of great value to CBRN reconnaissance.
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3.Larry Greenemeier, “The Drone Wars: 9/11-Inspired Combat Leans Heavily on Robot Aircraft,”
Scientific American, 2 September 2011, <https://www.scientificamerican. com/article/post-911-
military-tech-drones/>, accessed on 11 April 2022.

4 Matthew Cox, “New Drone School Trains Young Soldiers to Survive Enemy UASs,” 30 June
2018,  Military.com,  <https://www.military.com/kitup/2018/06/29/new-drone-school-trains-
young -soldiers-survive-enemy-uas.html>, accessed on 11 April 2022. 4. TM 3-6665-307-10,
Operator’s Manual for Chemical Agent Detector Kit, M256 (6665-01-016-8399) and M256A1
(6665-01 -133-4964, 1 September 1985.
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Rotary-wing IEEEARIT R4

Rotary-wing-based UASs are a more recent addition to the battlefield. As
consumer and professional rotary-wing UAVS, or quadcopters, have appeared
on the market, their military applications have become a multiplier in theorized
multi-domain operations.
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For example, recent testing by United Kingdom Royal Marines
demonstrated the capability of these systems to transport blood for
transfusions to the front line.5 Quadcopters offer more unique flight

capabilities than their fixed-wing counterparts; however, the flight time and
range of quadcopters are limited.

BIMN TR ERBECUERELEASE R4 - FIURER Z/FEA
R HMBREBRARTEHE @ NEeBRBAERENRITERE - BRIRRE
RITREREER -
1 heEMmARITZ AU ahe =)

The size of quadcopter payloads is also more restricted, which further
reduces their capabilities. However, the ability to change the payload of
guadcopters on demand offers units flexibility in conducting their missions.
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Continuing quadcopter software developments enable the orchestration
of UASs swarms, the flexibility for multi-UASs synchronization, and a unique

5. “Drone Swarms Support Commando Forces Trials in a First for the UK’s Armed Forces,” Royal
Navy, 17 July 2021, <https://www.royalnavy.mod.uk/news-and-latest-activity/news/2021/july/17/
210715-autonomous-advance-force-4>, accessed on 11 April 2022.
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tactical advantage for CBRN threat detection.
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UGVs #AStE SR

In recent years, great strides have been made in the use of UGVs—the
most notable of which was the use of UGVs for explosive ordnance disposal,
as demonstrated during the Global War on Terrorism.6
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As technologies improve, deployed systems have also improved. In 2019,
the Department of the Army awarded a contract for 200 UGVs to fill varying
roles. UGV platforms offer more robust payload capabilities than UASS.
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Several detectors and samplers as well as weapons systems can be fitted
onto a UGV.
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Artificial Intelligence ATEZ

Artificial intelligence (Al) has drastically changed how the Department of
Defense views Al-enhanced systems, including unmanned military vehicles.
And Al-controlled UASs and UGVs have, in turn, changed how we view Al on
the physical battlefield.
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Quadcopters can return to their point of origin if communications are lost
or hold their position despite changing weather conditions. Al-controlled UGVs,
which continuously adapt to their environment, can follow squad leaders
across varied terrain.

6 Clay Dillow, “How a Decade of IEDs has Reshaped Bomb Disposal Tech,” Popular Science, 21
December 2011, <https://www.popsci.com/technology/article/2011-12/
eods-ten-year-toolbox-how-decade-ieds-has-reshaped-bomb-disposal-tech/>, accessed on 11
April 2022.
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As the complexity of Al-controlled systems increases, the number of
operators necessary is reduced to one. This abstraction concept enables the
orchestration of systems and results in the acquisition of advanced
capabilities.
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The Future of CBRN Reconnaissance RXR{bLEMIZ(EEER

Unmanned military vehicles offer the Chemical Corps new angles of
approach for CBRN reconnaissance. Recent innovations in CBRN detection
have resulted in miniaturized detectors and equipment, thereby increasing the
potential use on unmanned military vehicle platforms.7
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Key technological improvements enable UAVs and UGVs to carry the
payloads required to accomplish CBRN mission sets.

A 7T EIEERZEFBENZT  BRRINEEARTRAAREBEAMNESTE
Y BN = BE

Live feeds of air, moisture, and explosive trace detection results offer the
potential capability to integrate payload data with robust software packages to

supply information to the tactical operations center and allow commanders the
decision-making flexibility that is required in contested battlespaces.
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In addition to CBRN detection systems, live video is also available via

unmanned military vehicle platforms. This offers the command real-time
visuals, adding even more capability.
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7 Patricia Sabatini, “Teledyne FLIR’s Pittsburgh Lab to Develop Chemical, Biological Detection
Tool for Pentagon,” Pittsburgh Post-Gazette, 7 February 2022,
<https://www.post-gazette.com/business/tech-news/2021/12/08/Teledyne-FLIR-s-Pittsburgh-lab-c
hemical-biological-detection-tool-Pentagon/stories/202112070122>, accessed on 11 April 2022.
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The reduced size of the CBRN detectors and equipment is accompanied
by a reduction in overall package weight; in turn, shipping and transportation
weights are also reduced, enabling smaller units to organically transport the
systems without the need for external logistics.
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Moreover, the reduction in size of CBRN systems is also accompanied by

a logistical reduction in the power draw. The Army stands to save money
through the reduced logistical footprint.
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Our Corps is driving the effort for Army alignment with the framework
outlined in the Army Modernization Strategy8 with new procurements of
UGVs. The alignment is being completed concurrently with the upgrade of the
Nuclear, Biological, Chemical Reconnaissance Vehicle (NBCRYV) sensor suite.
The latest upgrade implements modular functionality, enabling Soldiers to
adapt according to their mission set.

EEFSERMAEEERER - CEBREHGEREASENRERZELE
ZBE(NBCRV)EREHEFR - UEBIRINEREAL - E-EEEEARESRIRET
SERETS

The capability that unmanned military vehicle platforms offer represents a
unique opportunity for the Chemical Corps to provide its organizations with

compatible capabilities that can integrate with Army systems at an affordable
cost, while ultimately reducing harm to our Soldiers.
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As more systems are deployed and more lessons are learned,

refinements of tactics, techniques, and procedures will modernize the way we
fight and catalyze the Army vision of 2035.
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Working within the modernization framework, these systems will change
our concepts, doctrine, and training. Procurement of the systems will change
what we fight with as well as how we perform hazard response and detection.
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The combination of these two lines of effort will generate education and

)3

8 Army Modernization Strategy, U.S. Army, 2021.
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development opportunities for Soldiers and leaders working in this new
domain. Unmanned military vehicles are here, and they will continue to be an
asset on the modern battlespace. How we make use of them will define our
impact on the battlefield.
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